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ABSTRACT 
Examining Provider-Patient Communication and Family Knowledge of Treatment in 
Pediatric Asthma Care 
Thomas W. Ewell 
Asthma knowledge is an essential factor in being able to consistently and effectively manage 
asthma symptoms over time, which in turn reduces asthma morbidity and improves quality of 
life. The way in which certain provider factors, such as communication strategies or techniques, 
may differentially impact pediatric patients and their caregivers has little in the way of prior 
investigation. The current study involves a secondary analysis from a larger project. This larger 
study included 45 pediatric asthma patients (ages 8-17 years; M = 11.79) and their primary 
caregiver recruited from pediatric asthma and allergy clinics within the WVU Medicine system 
to take part in a pilot randomized controlled trial (RCT) to evaluate the relative impact of two 
types of asthma action plans (AAPs), text-based or pictorial. The asthma action plan education 
session during their initial session in clinic was audiotaped, in which the asthma care provider 
described the child’s prescribed asthma care plan. Patient and caregiver knowledge of the 
prescribed asthma care regimen was assessed separately via a structured interview immediately 
after asthma education. The overarching objective of this study was to evaluate the potential 
mediator role that provider, parent, and child communication plays in the effect of asthma 
education intervention type (i.e., type of AAP) on asthma treatment knowledge. While several 
significant correlations were found, none of the communication variables considered were found 
to either significantly predict asthma knowledge or mediate the relation between the type of AAP 
the patient received and AKI scores. These non-significant findings likely stem from limited 
variability and low frequency in key communication variables (e.g., family questions to provider, 
provider assessment of family understanding). However, child age, time since diagnosis, and 
having had a pictorial AAP were all significantly and positively correlated with child AKI 
scores. Future studies should engage a larger number of providers from a wider range of 
expertise and include communication training for providers and families when evaluating the 
utility of a pictorial AAP. 
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Examining Provider-Patient Communication and Family Knowledge of Treatment in Pediatric 
 
 Asthma Care 
 
 Asthma is one of the most common chronic illnesses found in children today, affecting 
roughly 8.3% of the U.S. population under 18 years of age (CDC, 2020). The breadth of 
symptoms individuals with asthma experience is considerable, although the most typical include 
daytime and nighttime cough, wheezing, chest tightness, and breathlessness (Globe et al., 2015). 
When taken together, the combination of symptoms can lead to significant impairment in 
children’s daily functioning and can create notable fear and avoidance related to asthma triggers 
(e.g., exercise) that in turn can limit participation in activities they enjoy and need for appropriate 
development (Stewart et al., 2011). Care for persistent asthma typically involves two 
medications, an inhaled corticosteroid (sometimes in combination with a long-acting daily 
bronchodilator) as a daily preventer or controller medication, and a short-acting beta-agonist 
(SABA) as pre-exercise treatment and to address asthma symptom flares. Patients also are taught 
to avoid asthma triggers, such as allergens, smoke, strong smells, and cold air (Janssens & Ritz, 
2013). Consequently, education on asthma management is critical, with the end goal to optimize 
asthma management to in turn minimize impairment and symptom experience. This education 
requires a collaboration of the patient and their parents with providers in creating an agreed upon 
treatment plan, effectively discussing and understanding this treatment plan, and ultimately 
achieving good asthma control.  
Asthma Guidelines 
 If good asthma control is the goal that providers strive for when rendering asthma care, 
then it follows that it should be readily definable and assessed. The concept of asthma control 
has some variability in its exact definition across the literature, and this variance is due in part to 
COMMUNICATION AND KNOWLEDGE  2 
 
the existence of several different asthma care guidelines that providers may follow. Two of the 
most influential are the EPR-3 Guidelines on Asthma published by the National Heart, Lung, and 
Blood Institute (NHLBI) in the United States (NHLBI, 2012), and the Global Strategy for 
Asthma Management and Prevention guidelines used more widely across Europe (GINA, 2019). 
These guidelines have much in common, but differ in certain ways, such as the management and 
conceptualization of asthma symptom flare-ups (Okelo et al., 2013). A guideline that they have 
in common, however, is the recommendation of providing patients with a written asthma action 
plan (WAAP) to share information on how to manage daily medication, how to address asthma 
symptom flares, and what measures should be taken in the event of an emergency (see Figure 1). 
WAAPs are typically arranged as flow charts to communicate treatment information based on 
level of symptom exacerbation, with each stage including visual elements, such as stoplight 
colors and listing symptoms or warning signs to assist the reader in identifying the appropriate 
level of concern. Based on this assessment, the plan then dictates a suitable course of action to be 
followed. Despite WAAPs being considered a best practice and often serving as an efficacious 
educational tool (e.g., Waldecker et al., 2017; Yin et al., 2017), provider adherence to these 
guidelines varies dramatically, with some providers partially implementing them or applying 
them inconsistently within their clinical practice (Britto et al., 2013). In a national survey of 
currently practicing American Academy of Pediatrics members (Turner et al., 2009), providers 
who perceived their patients to have lower literacy levels were more likely to report difficulty in 
finding and using patient-education materials that were in an easy-to-read format. This led to an 
overall deficit in the provision of these materials to patients who would likely benefit from them 
the most (Turner et al., 2009). 
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WAAP Development and Concerns 
 Current WAAPs fall into two schools of thought in regard to educating patients about 
detecting and responding to asthma flares. The first approach entails the use of a peak flow 
meter, with readings serving as a physiological measure of expiratory air flow from the lungs, 
which in turn informs treatment strategy (Bhogal, Zemek, & Ducharme, 2007). The second 
approach uses symptom monitoring (e.g., cough, chest tightness) to index the individual’s 
current asthma status and subsequent treatment strategy (Yin et al., 2013). Prior literature has 
consistently found both approaches to be efficacious, with limited or no differences observed 
between peak flow meter and symptom monitoring approaches (Adams et al., 2001; Letz, Schlie, 
& Smits, 2004). 
 WAAPs increase treatment knowledge and reduce symptoms through effective education 
and skills training (Gibson & Powell, 2004). Given their illustrated efficacy and inclusion within 
guideline-based asthma care, the expectation is that WAAPs would be implemented much more 
often than their actual prevalence data suggests (Ring et al., 2011). What likely accounts for a 
considerable part of this lower implementation are the challenging barriers that providers and 
families face. These can range from complex issues, such as differences between treatment 
guidelines and compatibility of WAAP formats with the provider’s care ideology, to more 
practical issues like limited time available for providers to conduct asthma care education or lack 
of color printing in clinics, which can impact the integrity of a WAAP stoplight design (Mold et 
al., 2014). Partridge (2004) identifies several notable barriers to the consistent implementation of 
WAAPs by providers, including lack of awareness regarding treatment guidelines or 
recommendations and a perceived lack of time to provide these materials to patients. Regarding 
pediatric patients and their caregivers, a meta-analysis of the available literature found that when 
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AAPs were implemented, there were several common themes that were predictive of continued 
AAP use. These themes included the family’s conceptualization of asthma management as being 
chronic rather than in response to acute events and the quality of communication between 
providers, patients, and caregivers (Ring et al., 2011). 
 Health literacy also has been a key factor considered in how patients of any age are 
educated in their treatment plans. One avenue to overcome literacy concerns is the use of picture-
based education to reduce the overall complexity of educational materials. Replacing words with 
pictures lowers the overall reading level necessary to fully comprehend content and increases 
clarity by reducing the use of jargon or other complicated medical terminology (Davis et al., 
1996). There has been an identified need for the use of pictures in educational interventions for 
those with pediatric asthma (Waldecker et al., 2017). One such adaptation involves the 
development of a low-literacy WAAP that includes numerous techniques, such as color-coding 
and pictures to overcome the literacy barriers present among the pediatric asthma population 
(Yin et al., 2017). 
 As previously noted, WAAPs are a standard of care according to the treatment guidelines 
published by the NHLBI and GINA (NHLBI, 2007; GINA, 2019); however, their consistent 
implementation by providers and use by families has been thwarted by a variety of factors, 
including literacy demands. To address these concerns, a pictorial asthma action plan (PAAP) 
was developed that drastically limits the use of written text in favor of pictures and a color-coded 
layout (Hynes et al., 2019; see Figure 2 for sample PAAP). The PAAP serves to help children at 
various developmental levels, but also the adults in their lives (e.g. parents, relatives, coaches, 
teachers, etc.) who may have varying levels of health literacy. Indeed, this particular PAAP tool 
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was developed with Appalachian families, a population where health literacy concerns have been 
previously observed (Denham et al., 2004; Ludke et al., 2006). 
Asthma Knowledge and Provider Education 
 It is essential for asthma education interventions to target and effectively educate both 
patients and their caregivers to encourage better adherence to treatment plans and to ultimately 
optimize positive health outcomes (Silva & Barros, 2013). Caregivers and their children often 
times have specific roles in managing asthma that evolve and change as the child ages and the 
process of transferring responsibilities from the caregiver to the child occurs. For instance, it may 
not be developmentally appropriate for very young children with asthma to be expected to take 
their bronchodilator and follow other necessary treatments without significant oversight and 
support from their caregiver. In contrast, older children and adolescents have varying degrees of 
independence and responsibility with regard to their asthma management (Horner & Brown, 
2015). As such, it is important to examine different factors that lead to effective education of 
pediatric patients and their caregivers. When providing developmentally sensitive asthma 
education, providers are more likely to facilitate effective asthma management, especially in 
targeting specific knowledge gaps or deficits that may be present (McMullen et al., 2007). 
Consequently, understanding the process through which asthma treatment knowledge is 
typically acquired for parents and their children is essential. Not surprisingly, a considerable 
amount of knowledge for families is gained through provider interactions and instruction during 
routine clinic appointments (Hynes et al., 2015). Therefore, regular clinic attendance and 
effective communication between providers, patients, and caregivers is a crucial step in families 
understanding the child’s asthma care plan. Sleath and colleagues (2012) illustrated how 
relatively simple communication strategies in asthma care guidelines, such as asking for 
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caregiver or child input into the treatment plan, resulted in significantly higher medication 
adherence at follow-up. Likewise, asthma-related questions posed by providers to pediatric 
patients were correlated with higher reported asthma management self-efficacy and asthma-
related quality of life (Carpenter et al., 2013). Thus, there is substantial need for providers to 
effectively engage their pediatric patients, with previous studies linking asthma education given 
by providers to lower asthma morbidity days and decreased use of emergency services for 
exacerbations (Cabana et al., 2014). 
 Asthma providers often address pediatric patients and their caregivers in different ways, 
which can be an important communication strategy when it is developmentally appropriate. This 
does not necessarily mean, however, that pediatric patients and their caregivers have equal 
opportunity to provide feedback on their treatment plans. Sleath et al. (2011) found that, in 296 
encounters between pediatric asthma providers and their patients, providers solicited child input 
on care in only 6% of encounters versus caregiver input in 10% of encounters. Similarly, they 
found that children asked one or more questions related to care in 13% of encounters, compared 
to caregivers asking in 33% of encounters (Sleath et al., 2011). A potential explanation for this 
difference is that providers are more readily engaging caregivers in asthma management but have 
difficulty involving their pediatric patients in the same fashion, which poses a notable challenge 
in fostering patient engagement in care, consistent with national guidelines (Carpenter et al., 
2013). 
 Perhaps unsurprisingly, given these differences in engagement during asthma care 
education, children and parents exhibit differential levels of knowledge in regard to treatment 
(Butz et al., 2005). With young children, parents tend to be more knowledgeable than their 
children in regard to the child’s treatment plan and are more reliable reporters of symptomology 
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(Silva et al., 2015). This relation shifts, however, in adolescence, when youth become more 
reliable reporters of their own symptoms (Silva et al., 2015). In a study evaluating the 
implementation of an asthma education program for rural youths and their caregivers, Butz and 
colleagues (Butz et al., 2005) found a relatively weak correlation between parent and child 
asthma knowledge. It is unclear whether this finding was due to the intervention type, given that 
parents’ knowledge in the intervention group was significantly higher than their control 
counterparts versus no significant difference in the child group at baseline, or a prevailing feature 
in the population (Butz et al., 2005). Addressing these differences in knowledge between parents 
and their children subsequently becomes an important avenue of research. By better 
understanding how to engage younger children in their asthma care and encourage learning, we 
can potentially narrow this knowledge gap. 
Patient-Provider Communication 
 The dual role that providers serve in fulfilling their patients’ need for care and education 
on their condition poses its own unique challenges. This difficult task is then complicated when 
commonly observed limitations in clinic, such as time, resources, or availability of clinic staff, 
are taken into consideration. One study (Turner et al., 2009), which surveyed 900 members of 
the American Academy of Pediatrics nationally, examined pediatric provider self-report of 
experiences with health literacy, use of communication techniques, and barriers to 
communication during clinic visits. While almost all providers surveyed indicated that they 
regularly engaged in basic communication strategies, such as using everyday language to 
describe medical information, significantly fewer providers indicated that they used enhanced 
communication techniques at least 50% of the time (Turner et al., 2009). These enhanced 
communication techniques included strategies like indicating key points on written educational 
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materials. Providers noted that some of the most common barriers they experienced when 
communicating effectively with patients and families were time limitations, as well as the 
volume and complexity of the information needing to be conveyed (Turner et al., 2009). 
Nonetheless, using enhanced communication techniques early in treatment has been positively 
related to appropriate asthma medication device technique at 1-month follow up in a study of 
provider communication styles with youth during routine care visits (Sleath et al., 2012). These 
communication strategies included questions posed by the provider, demonstration of device 
technique, and having the patient demonstrate device technique as practice. In this particular 
study (Sleath et al., 2012), a potential limitation is the original referral source for services, as 
some participants may have been referred specifically for asthma education, on the basis of 
chronic non-adherence or new diagnosis, versus specialist care for severe or complicated disease. 
This approach could result in sampling bias, wherein the participant groups may differ 
substantially at baseline on level of adherence or asthma severity, which could subsequently 
inflate the observed difference in device technique. 
 Provider communication is further complicated in the context of caring for pediatric 
patients because the provider must communicate treatment information to both patients and their 
caregivers, each of which likely have different cognitive skills as well as responsibilities for 
disease care. Depending on patient characteristics (e.g., age, maturity), the balance of 
responsibility between the child and their caregiver can be dramatically different (Sonney, 
Segrin, & Kolstad, 2019). Another consideration is the collaboration that occurs between 
pediatric patients and their caregivers. The nature of this collaboration and the responsibilities 
each person carries often vary from family to family and child to child depending on factors such 
as age, illness severity, and so on (Horner & Brown, 2015). On average, children spend less time 
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with their parents as they grow older, and so children take on more day-to-day tasks and 
decision-making power around asthma management (McQuaid et al., 2007). Similarly, as 
children age, they develop greater understanding of their illness and its impact on their daily life, 
as well as the treatments required to effectively manage their symptoms (Barton et al., 2002). 
Another trend to note, younger patients are often less reliable reporters of their symptoms and 
treatment adherence than their parents, which later changes to adolescents and young adults 
being more reliable than their parents (Petsios et al., 2011). This shift can likely be attributed in 
part to the growth in child independence and responsibility over time (Hedman et al., 2005).   
 As a result of these considerable differences observed across the pediatric population due 
to age, developmental level, and family division of responsibility for asthma care, there is a great 
need to develop education tools that can effectively reach all pediatric patients and their 
caregivers at their level of need. In doing so, these education tools become more versatile and 
better able to affect meaningful improvement among the desired asthma management domains, 
be it treatment knowledge, adherence, understanding of symptoms, or otherwise (Britto et al., 
2014). Indeed, sharing relevant education with each family member is a crucial part of ensuring 
that the patient’s asthma care routine is carried out regularly and correctly. Moreover, the quality 
and type of these provider-patient interactions has been linked to healthcare disparities observed 
in racial and ethnic minority groups (Valenzuela & Smith, 2016). Rural populations also 
experience notable healthcare disparities that often stem from certain cultural factors or views 
surrounding medical care, as well as financial burden and geographic barriers, which share some 
commonality with other underserved populations (Douthit et al., 2020). As a result, it is 
especially important to better understand provider communication with families who experience 
these disparities. 
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 Previous research relating to patient-provider communication has likewise been variable, 
with a range of quantitative and qualitative methodologies employed to characterize what 
constitutes sufficient versus poor communication. Ha and Longnecker (2015) conducted a review 
of the literature on patient-provider communication and identified a series of different indices 
that impact the quality of communication and subsequently the influence it has on the patients’ 
ability to follow directions given by their provider, adhere to their prescribed treatment, and 
perceive a sense of control in regard to their illness. These indices include communication skills, 
communication training, collaborative communication, conflict management, and health beliefs 
(Ha & Longnecker, 2015). Collaborative communication, or the opportunity for a reciprocal 
relationship in which both the provider and the patient have input on decision making and 
exchange information as it relates to care, is an essential component in developing a meaningful 
therapeutic relationship (Ha & Longnecker, 2015; Moss et al., 2016). Based on prior literature 
and current guidelines, the role of collaborative communication in developing treatment plans, 
such as AAPs, makes this an important point of research. 
 Engaging children and adolescents in asthma education can be very difficult for providers 
for several reasons. One of the most pertinent is that children are not always care-seeking of their 
own volition; rather, their parents typically identify the need and seek services. Furthermore, 
certain stigma exists among youths in regard to having asthma, and they may prefer to act as if 
they do not have the illness, which can subsequently lead to withdrawal from care providers 
(Ahmad & Ismail, 2015). Engagement with pediatric patients is often challenging as a result of 
the noted barriers and other, more pragmatic barriers like distractions in the clinic environment. 
As a result, higher-level engagement with patients in routine care is infrequent and may 
contribute to outcomes, although further evidence in the literature is needed (Bombard et al., 
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2018). Given varied levels of responsibility that pediatric patients experience regarding asthma 
management, provider-patient interactions (PPIs) need to be tailored to children across a range of 
ages and developmental levels. The bidirectional nature of PPI further contributes to this 
challenge, where patients and providers are equally responsible for the quality and type of 
interactions that occur.  It seems that AAPs can serve as a PPI tool to effectively structure asthma 
education to include caregiver and child input, provider sharing of information, and opportunity 
for questions to be asked and addressed. 
Summary 
 Pediatric asthma care and management is a function of numerous variables, including 
provider-patient communication, asthma treatment knowledge on the part of the child and 
caregivers, and patient engagement, for which many of the relations are currently not very well-
studied in the literature. As part of guideline-based care, asthma providers educate patients and 
their families regarding the management of asthma symptoms and develop treatment plans, 
ideally in collaboration. Children of different ages with a range of developmental skills may 
require different levels of education or support from their providers and caregivers, which may 
require providers to alter the ways in which they communicate with patients as well. This 
identified need for collaboration in effective asthma management between patients and their 
providers means that communication is an essential aspect of rendering care and fostering 
knowledge regarding asthma in pediatric patients and their families. That being said, the relation 
between provider-patient communication and asthma treatment knowledge is not currently 
understood very well and there is an identified need to understand how parents and children learn 
from their providers (Peterson-Sweeney et al., 2003). To address these gaps in the literature, the 
current study seeks to evaluate how asthma treatment knowledge may be differentially obtained 
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by caregivers and their children during routine asthma care visits, as well as the potential 
mediator role that provider-patient communication plays in the type of AAP education tool 
predicting parent and child knowledge of the child’s asthma care routine.  
Specific Aims  
Aim 1.  The first aim of this study was to evaluate the extent to which provider, parent, and child 
communication behavior (e.g., # of questions asked) predicts parent and child knowledge of the 
child’s prescribed asthma care regimen. The following models were tested: 
a. Provider communication behaviors predicting parent knowledge (1A) 
b. Provider communication behaviors predicting child knowledge (1B) 
c. Parent communication behaviors predicting parent knowledge (1C) 
d. Child communication behaviors predicting child knowledge (1D) 
e. Provider & parent communication behaviors (1A + 1C) predicting parent 
knowledge 
f. Provider & child communication behaviors (1B + 1D) predicting child knowledge 
 Based on the findings of Sleath et al. (2011), it was hypothesized that more effective 
provider communication behaviors (e.g., assessing family understanding with questions) would 
be associated with greater parent and child knowledge (Diette et al., 2007). Similarly, the 
observations found within Carpenter et al. (2013) led us to hypothesize that greater parent 
communication (e.g., more questions asked) would be predictive of higher knowledge scores, 
while greater child communication (e.g., proportion of words spoken by the child during asthma 
education relative to parent) would be predictive of higher child knowledge scores. 
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Aim 2. The second aim was to conduct a parallel mediation analysis to evaluate the potential role 
of communication variables as mediators in how type of AAP given to a family predicts parent 
or child knowledge of the child’s asthma care regimen. The following models were tested: 
• Mediation Model A: Type of AAP → Provider Communication (toward parent) & Parent 
Communication → Parent Knowledge 
• Mediation Model B:  Type of AAP → Provider Communication (toward child) & Child 
Communication → Child Knowledge 
Based on the limited literature available in other populations (Patel et al., 2012), it was 
hypothesized that using a PAAP would serve to simplify education so that (a) providers can 
more effectively and efficiently communicate and discuss the child’s asthma care regimen, and 
(b) families, regardless of literacy levels, would more readily engage in asthma care education 
discussions. Subsequently, it was hypothesized that type of PAAP would significant predict 
treatment knowledge for parents and their children respectively, with communication variables 
serving as mediators in this relation. In particular, it was expected that PAAP would predict 
greater communication, which in turn would predict higher asthma treatment knowledge scores 
for parents and children. 
Method 
Participants 
 The sample included 45 pediatric asthma patients, ages 8-17 years (M = 11.79; SD = 
2.75) and one of their primary caregivers who took part in a larger, grant-funded, 2-arm, pilot 
RCT [Take Action for Asthma Control (TAAC) project]. The TAAC RCT measured the relative 
impact of two types of AAPs (written/WAAP vs. pictorial/PAAP) across 6 months (Hynes et al., 
2019). The race of our sample was predominantly White (93.3% White, 2.2% Hispanic/Latino, 
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2.2% Mixed Race, 2.2% Missing/Did not respond). The sample, while exhibiting limited 
racial/ethnic diversity, was consistent with the West Virginia population according to the most 
recent U.S. Census data available (U.S. Census Bureau, 2019). Participants attending the clinics 
in which recruitment occurred were seeking specialty care, and many travelled notable distances 
from across rural West Virginia and even other states. Participants were diagnosed with 
persistent asthma by their physician and prescribed daily controller medication (i.e., inhaled 
corticosteroid; ICS) as an inhaler. Patients were either newly diagnosed with persistent asthma (n 
= 6) or had an established diagnosis but were in need of a new treatment plan due to suboptimal 
symptom control (n = 39). To be included in the study, participants had to have no history of 
having received a written asthma action plan. Patients with significant cognitive impairment, 
who were not be able to complete the required study measures even with support from caregivers 
and researchers, were excluded from the study. Hynes et al. (2019) provides more information 
regarding the nature of the previous study and data collection. Please refer to Table 1 for 
additional participant demographic information. 
Procedure 
Investigators received approval from the Institutional Review Board at West Virginia 
University to collaborate with asthma care providers in their clinics to recruit participants and 
collect data. Participants meeting eligibility criteria were recruited during routine appointments 
from pediatric asthma and allergy clinics within the West Virginia University Medicine system. 
Data for the study were previously collected during the first session of the aforementioned larger 
project. During this appointment, the asthma care provider briefly introduced the study. If 
families expressed interest, they were then introduced to research staff who fully described the 
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study procedures and time commitment. Consent and assent were obtained from the caregiver 
and pediatric patient, respectively, following this description of the study.  
Two asthma care providers took part in this study, one a pediatric allergist (for 33 
participants) and the other a pediatric pulmonologist (for 12 participants). Once enrolled, 
participants were randomized to receive either a WAAP or a PAAP via a stratified randomization 
procedure, controlling for age and physician-diagnosed asthma severity (mild persistent, 
moderate persistent, or severe persistent). Asthma care providers generated the participant’s 
personalized WAAP or PAAP, encompassing the patient’s individualized, prescribed asthma 
treatment plan (e.g., medication, actions to take in an emergency, pre-exercise routine). Per 
standard care, providers reviewed the child’s AAP with families. Although providers were 
encouraged to cover all aspects of the AAP and to give families the opportunity to ask questions 
regarding the child’s asthma care plan, no further guidance was given on conducting the AAP 
education session. Researchers were not present in the examination room during these AAP 
education sessions; rather, sessions were audio recorded and later transcribed for analysis. 
Participants and their caregivers were each given several questionnaires, including 
measures examining family division of asthma care responsibility, health literacy and other 
constructs that go beyond the scope of the current study. Moreover, spirometry (i.e., lung 
function testing) and electronic monitoring of adherence were part of study procedures for the 
larger project but were not a focus of this particular study. Measures that were dependent upon 
the participant’s AAP, such as the Asthma Knowledge Interview (Appendix B), were 
administered following the AAP education session. Both participants and their caregivers each 
received a gift card worth $30 for enrolling in the study, and this compensation was not 
dependent upon completion of measures.  
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Data Sources 
Participant Information Form (PIF) (Appendix A). The Participant Information Form (PIF) 
was created to collect child and family demographic information from caregivers. The PIF 
includes items pertaining to the participant’s age, gender, ethnicity, grade in school, place of 
residence, and history of medical illness or special education, as well as information regarding 
the caregiver and other family members present in the home. The project used information from 
the PIF to describe the sample characteristics and to examine sociodemographic variables for 
relevant analyses. 
Asthma Knowledge Interview (AKI; Parent and Child Forms) (Appendix B). The Asthma 
Knowledge Interview was designed for the purpose of the larger grant project. It has 2 sections 
relating to knowledge of the child’s prescribed asthma action plan. The interview was 
administered to children and caregivers separately. Minimal differences exist between the parent 
and child forms; these differences consist solely of modified verbiage to reference the informant 
(“Your child” vs. “You”). Respondents were provided with a copy of their AAP to reference at 
their discretion during the AKI.  
Zone Identification. The first section consists of 7 items presenting a situation (e.g., 
sports practice) and corresponding symptoms (e.g., shortness of breath) for a hypothetical child 
and then asks the respondent to indicate what zone (Green, Yellow, Red) characterizes the 
child’s symptom profile. These items are scored as correct (1) or incorrect (0). There is one 
additional item (# 8) in this section that asks whether the participant child regularly takes part in 
physical activities that require the use of pre-exercise albuterol inhaler dosing; however, it is not 
scored. Item 5 was excluded from scoring because it refers to allergies as an asthma trigger; not 
COMMUNICATION AND KNOWLEDGE  17 
 
all participants experience allergies, making it not applicable across all participants. Thus, the 
score from this section is comprised of items 1-4 and 6-7, with a total possible range of 0-6. 
Regimen Recall by Zone. The second section is comprised of 3 items that ask the 
respondent to describe the child’s prescribed treatment plan for green, yellow, and red zones, 
respectively. Given that these responses are open-ended in nature, responses are scored on a 
scale of 0 – 2, based on their quality with regard to the fidelity to the participant’s AAP by zone. 
Specifically, an item is scored as 0 when the participant’s response is incorrect or inconsistent 
with their treatment plan, 1 if the response is partially correct but incomplete or vague, 2 when 
the response is mostly correct but is still missing some detail, and 3 when the response includes 
all accurate treatment details. Thus, the total possible range of scores for this section is 0-9. 
Again, because the responses are qualitatively scored, two coders independently scored 
responses for 20% of the sample, stratified by AAP group. To establish interrater reliability, a 
codebook was developed with rules to guide coders through ambiguous or complex responses. 
Coders analyzed a small sample (n = 4) of participants’ responses and instances of disagreement 
were discussed and subsequent modifications to the codebook were made as needed. Then, the 
coders independently rated 20% of the sample of participants (n = 9), excluding those on which 
the initial codebook was developed. Interrater reliability was calculated for each item using free-
marginal Kappa, with a set-point of 0.70 as the cutoff for satisfactory reliability (McHugh, 
2012). Overall, interrater reliability was within acceptable margins for parent green, yellow, and 
red zone codes (Percent Agreement = 96.15%, 80.77%, 88.46% & Kappa = 0.95, 0.74, 0.85, 
respectively) and child green, yellow, and red zone codes (Percent Agreement = 96.15%, 100%, 
84.62% & Kappa = 0.95, 1.00, 0.79, respectively).  
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Total Score. Analyses used a total score across both sections, which was generated 
separately for children and caregivers. The total possible range is 0 to 15. Cronbach’s alpha for 
the 9-item AKI measure was .52 for parent version and .68 for child version.  
AAP Education Session Recording. The AAP education session recording was coded using a 
framework designed in a previous study that investigated provider communication and its 
relation to parent and child recall of asthma treatment plan details (Duncan, Tanner, Mentrikoski, 
Wilson, & Hogan, 2012). This framework produces frequency data relating to parent and child 
questions to the provider, as well as directive statements or questions issued by providers to the 
parent or child. In addition to these variables, the proportion of word count by parent, child, and 
provider to total word count in the education session transcript will be calculated. See Table 2 for 
communication behavior codes and code definitions. 
Coding reliability. Audio recordings of AAP education sessions were coded by a 
primary coder, and reliability coding was completed by a second, independent coder for 30% of 
randomly selected participants. Both coders were uninformed as to the group (type of AAP) 
assignment for each participant, unless it was stated during the conversation captured in the 
transcript. To ensure consistency across coders, a codebook was developed that includes 
definitions for each of the communication behavior variables within the coding system (as 
displayed in Table 2), as well as differential rules for coding under uncertain conditions 
(questions posed by the provider with an unclear target, etc.). Coders were trained by reviewing 
the codebook and applying the coding system to example audio recordings taken from a previous 
study in which the foundation of the behavioral coding system was developed. Each coder coded 
identical audio recording transcripts during training, and then results were reviewed by the 
research team. Disagreement between coders was resolved via review by coders in consultation 
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with the primary investigator, until consensus was reached. Reliability was assessed for each of 
the communication behavior variables via Pearson correlation coefficient. Coders were 
considered to be reliable when a Pearson correlation coefficient was greater than or equal to 0.8 
(McHugh, 2012). Following establishment of reliability between coders on all codes on training 
transcripts, the study transcripts were coded in four batches with reliability calculated for each 
batch before proceeding to the next set of transcripts. If the correlation coefficient was less than 
0.80 for one or more variables, coders discussed discrepancies, along with the primary 
investigator, and subsequently coded sets of 3-4 practice transcripts until reliability (r > 0.80) 
was re-established before recoding the set of transcripts in which disagreement was observed and 
moving forward with any additional transcripts to code. Pearson correlation coefficients were 
within the acceptable range for provider questions to parent (r(14) = 1.00), provider questions to 
child (r(14) = .96), parent question to provider (r(14) = 1.00), child question to provider (r(14) = 
1.00), provider directive statement to parent (r(14) = .98), and provider directive statement to 




Statistical analyses were conducted using Statistical Package for the Social Sciences 
(SPSS 21). Participants with any missing responses on the items used to generate total AAP 
Knowledge Interview scores were excluded from analyses. Data were inspected to determine 
skew, kurtosis, or the presence of outliers to ensure normality; corrections were applied as 
appropriate. Analyses were run with and without identified outliers to evaluate their impact on 
the findings. Additionally, particular focus was given to the counts obtained for all frequency 
communication variables. Where variables had low to no frequency (e.g., provider questions to 
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child), variables were combined (e.g., provider questions to family in total, regardless of 
targeting child or parent) and analyses adjusted accordingly. Descriptive statistics were 
calculated for sociodemographic variables from the PIF and for all study variables. An initial 
correlation table was generated for the AAP Knowledge Interview total scores (parent & child) 
with some key demographic and medical variables (as possible covariates) and with each of the 
communication behavior codes.  
Aim 1 
In the first aim, we sought to examine provider, parent, and child communication behaviors 
as predictors of parent and child knowledge of the child’s asthma care regimen. A multiple 
regression analysis (multiple predictors) or linear regression (single predictor) was then 
conducted for the following models: 
•  (1A) Provider communication with parent (ProvQP, ProvDirPa) predicting total parent 
knowledge score; 
• (1B) Provider communication with child (ProvQC, ProvDirCa) predicting total child 
knowledge score; 
• (1C) Parent communication with provider (ParentQProv) predicting total parent 
knowledge score; 
• (1D) Child communication with provider (ChildQProv) predicting total child knowledge 
score; 
• (1A+1C) Provider and parent communication (ProvQP, ParentQProv, ProvDirPa) 
predicting total parent knowledge score; and 
• (1B+1D) Provider and child communication (ProvQC, ChildQProv, ProvDirCa) 
predicting total child knowledge score.  
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Potential covariates (i.e., child age, time since asthma diagnosis, type of AAP) were assessed 
and, if significantly correlated with the relevant AKI score variable, included in each of the 
regression models.  
Aim 2 
In the second aim, we sought to test communication variables as possible multiple 
mediators on the relation between AAP type and knowledge of asthma care regimen. Using the 
PROCESS macro developed by Hayes (2012), mediation analyses were conducted. The first 
mediation analysis (2A) tested provider communication behavior codes directed towards parents 
and parent communication behavior codes as mediation in the association between AAP type and 
parent knowledge of asthma care regimen. A second mediation analysis (2B) was conducted to 
test provider communication behavior codes directed towards the child and child communication 
behavior codes as mediation in the association between AAP type and child knowledge of 
asthma care regimen. Within each analysis, variables were entered simultaneously. When 
significantly correlated with parent or child AKI total scores, demographic and medical variables 
(e.g., child age & time since asthma diagnosis) were entered within each model as covariates. 
Results 
Preliminary Analyses 
 Of the 45 participants, four were excluded from analyses as the result of a modification to 
the Asthma Knowledge Interview (AKI) early in data collection, which produced missing data. 
With the exception of these instances, no missing data were observed. Skew and kurtosis were 
visually inspected and found to be within acceptable margins for each of the study’s frequency 
variables. A few variables (i.e., provider directive statements posed to parent; parent questions 
posed to provider) had instances of frequency that were notably higher than the variable mean, 
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but these values were consistent across the variables being measured for that participant and thus 
were not considered to be outliers. 
Descriptive Statistics 
  Several study communication variables had a notably low frequency, including parent 
questions posed to provider (M = 0.67, SD = 1.52), child questions posed to provider (M = 0.24, 
SD = 1.09), provider assessment of parent understanding (M = 0.07, SD = 0.330), and provider 
assessment of child understanding (M = 0.04, SD = 0.298). Due to the low frequency of these 
variables, parent and child questions were combined into family questions to provider (Family 
Q.). Similarly, both provider assessment variables were combined into provider assessment of 
family understanding (Assess F.). AAP education sessions varied in length, lasting as short as 92 
seconds and as long as 11 minutes (M = 186.11 seconds, Mdn = 146 seconds). The number of 
words spoken during the education session also varied dramatically (M = 471.99, SD = 320.35), 
likely due mostly to variation in provider words spoken (M = 441.27, SD = 265.63). Speech was 
consistently limited for parents (M number of words = 27.09, SD = 53.58) and children (M 
number of words = 3.62, SD = 13.43). A Pearson correlation matrix amongst parent and child 
communication variables and AKI total scores is displayed in Table 3. No communication 
variables evaluated in the study were found to be significantly (p < .05) correlated with parent or 
child AKI scores.  
To determine potential covariates for regression models, correlations also were calculated 
between AKI scores and child age, type of AAP, and time (in years) since diagnosis. Child age 
was significantly and positively correlated with child AKI total score [r(41) = .373, p = .02], but 
not with parent AKI total score [r(41) = .15, p = .34] . Being assigned to the WAAP group was 
significantly associated with having a lower child AKI total score [r(41) = -.473, p = .002] but 
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there was no significant association for parent AKI total score [r(41) = .03, p = .85]. Finally, 
children having been diagnosed with asthma for a longer period of time had significantly higher 
child AKI total scores [r(41) = .344, p = .03]; time since diagnosis, however, was not 
significantly related to parent AKI scores [r(41) = .09, p = .58].  
Aim 1 - Regression Analyses 
 Regression analyses investigating child AKI total scores included the age of the child and 
time since asthma diagnosis as covariates (Models 1B, 1D, 1F). Type of AAP was not considered 
as a covariate for Aim 1 analyses because it was not significantly correlated with any of the 
predictor variables being examined. These variables were not significantly related to parent AKI 
total scores and thus not included as covariates where parent AKI score was the primary outcome 
variable (Models 1A, 1C, 1E). As a result of the combined family variables for parent/child 
questions and provider assessment of parent/child understanding being created to account for low 
frequency, models were modified to include the combined family variables. 
Model 1A. A multiple linear regression was used to predict parent AKI total scores based on 
total number of provider questions posed to the parent, total number of provider directive 
statements posed to the parent, and provider assessment of family understanding. A non-
significant regression equation was found [F(3, 37) = 1.53, p = .22], with an R2 of .11. Provider 
questions to parent (B = .12, p = .11), provider directive statements to parent (B = -.01, p = .87), 
and provider assessment of family understanding (B = -1.95, p = .06) were all non-significant 
contributors to the model. 
Model 1B. A sequential multiple regression equation predicting child AKI total scores based on 
total number of provider questions posed to the child, total number of provider directive 
statements posed to the child, and provider assessment of family understanding was calculated. 
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On the first step, child age and time since asthma diagnosis were entered (as covariates). On the 
second step, all of the remaining predictors were entered simultaneously, resulting in a 
significant change in R2, F(2, 38) = 4.00, p = .03. A non-significant regression equation was 
found for the full model [F(5, 35) = 1.50, p = .22], with an R2 of .18. Each of the following 
variables did not significantly contribute to the model: Provider questions to child (B = .04, p = 
.88), provider directive statements to child (B = .02, p = .84), and provider assessment of family 
understanding (B = -.14, p = .92). 
Model 1C. The total number of family questions posed to the provider was used to predict parent 
AKI total scores in a simple linear regression analysis. Results were not significant: F(1, 39) = 
.776, p = .38;  R2 = .02. Family question to the provider (B = -.15, p = .38) did not contribute 
significantly to the model. 
Model 1D. To predict child AKI total scores based on total number of family questions posed to 
the provider, a sequential linear regression was performed. On the first step, child age and time 
since asthma diagnosis were entered as covariates. On the second step, all of the remaining 
predictors were entered simultaneously, resulting in a significant change in R2, F(2, 38) = 3.998, 
p = .03. Results for the full model yielded a non-significant regression equation [F(3, 37) = 2.67, 
p =.06; R2 = .18]. Family questions to the provider (B = -.08, p = .68) did not contribute 
significantly to the model. 
Model 1E. A multiple linear regression was calculated to predict parent AKI total scores using 
total number of provider questions posed to the parent, total number of family questions posed to 
the provider, total number of provider directive statements posed to the parent, and provider 
assessment of family understanding as predictors. The resulting regression equation was found to 
be non-significant [F(4, 36) = 1.13, p = .36], with an R2 of .11. Provider questions to parent (B = 
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.11, p = .13), provider directive to parent (B = -.003, p = .97), family questions to provider (B = -
.05, p = .84), and provider assessment of family understanding (B = -1.78, p = .19) were all non-
significant contributors to the model. 
Model 1F. To predict child AKI total scores, a sequential multiple regression analysis was 
conducted with total number of provider questions posed to the child, total number of family 
questions posed to the provider, total number of provider directive statements posed to the child, 
and provider assessment of family understanding as predictors. On the first step, child age and 
time since diagnosis were entered. On the second step, all of the remaining predictors were 
entered simultaneously, resulting in a significant change in R2, F(2, 38) = 4.00, p = .03. Results 
for this equation were not significant: F(6, 34) = 1.40, p = .24; R2 = .20. Provider questions to 
child (B = .16, p = .61), provider directive statements to child (B = .04, p = .63), family questions 
to provider (B = -.32, p = .34), and provider assessment of family understanding (B = .65, p = 
.69) were all non-significant contributors to the model. 
Aim 2 - Mediation Models 
 Two parallel mediation analyses were conducted, evaluating the role of provider-family 
communication variables as potential mediators in the relation between AAP group type and 
AKI total scores for the relevant individual. Evidence for mediation is concluded if the 95% 
confidence interval (CI) for the indirect effect does not contain zero. Figure 3 details the results 
of Model 2A, while Figure 4 details the results of Model 2B. 
Model 2A. An analysis of direct and indirect effects found that there was no significant indirect 
effect of any of the potential parent/family communication mediators (provider questions posed 
to the parent, family questions posed to the provider, provider directive statements to the parent, 
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or provider assessment of family understanding), nor was there a significant direct effect 
observed within this model (see Figure 3). 
Model 2B. Similar to Model 2A, results yielded no significant indirect effects of any of the 
potential child/family communication mediators (provider questions posed to the child, family 
questions posed to the provider, provider directive statements to the child, or provider 
assessment of family understanding) (see Figure 4). Additionally, there was no significant direct 
effect observed within this model. 
Discussion 
 Asthma action plans (AAP) represent an easily referenceable treatment plan generated by 
asthma care providers to enable their patients to effectively manage asthma symptoms on a day-
to-day basis. The AAP also has the potential to expand, or at the very least maintain, the patient’s 
and family’s knowledge regarding asthma care procedures. The overarching project, from which 
this study is drawn, sought to develop and evaluate a pictorial asthma action plan format that is 
intended to be easier for children and families to comprehend and that more readily engages 
them in their asthma care education. 
 The aim of the current study was to evaluate how provider-family communication, such 
as the number of questions posed by the provider to the family, during the initial review of the 
child’s prescribed AAP contributes to both the pediatric patient’s and caregiver’s knowledge of 
the patient’s treatment plan through both multiple linear regression analyses and mediation 
models. In the multiple linear regression analyses, patient and caregiver communication 
behaviors were modeled to evaluate their contribution to the observed outcome variable of 
interest, the parent’s or child’s understanding of the child’s asthma treatment regimen as 
measured in a semi-structured treatment recall interview (i.e., AKI total score). Subsequently, 
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communication variables were included in a parallel mediation model as potential mediators 
explaining the relation between AAP type (written versus pictorial) and AKI total score.  
 Unfortunately, across all analyses, the communication variables and type of AAP were 
not significantly predictive of AKI outcome variables. It may be the case that these results were 
influenced by the relatively low frequency of certain communication variables, such as parent or 
child questions to the provider. Many of the transcripts for education sessions revealed that both 
pediatric patients and their caregivers had relatively little input or verbal engagement with 
providers, even when the opportunity to do so was clearly given by providers. Similarly, 
providers tended to use directive statements with parents and children more frequently than they 
asked questions (e.g., to assess each family’s understanding of how to manage the child’s 
asthma). This limited variance, combined with the relatively small sample size, may have 
resulted in insufficient power to detect significant relations. Moreover, no evidence of these 
communication behaviors as mediators in the relation between AAP group type and the AKI 
total scores of the patient and their caregiver was observed. The previously noted limitations 
regarding the communication variables likely played a role in these null findings as well. While 
there was a significant Pearson correlation observed between AAP group type and child AKI 
total score, such that children in the PAAP group had better knowledge, the effect lost 
significance within the mediation model. This may have been due to small, non-significant 
indirect effects.  
Despite non-significant regression models, several significant correlations amongst our 
variables provide interesting insights. One of the first, which was previously noted, is the 
significant correlation between AAP groups and child AKI scores. The fact that having a WAAP 
was significantly associated with a lower child AKI total score lends credence to the idea that 
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pictorial AAPs indeed may be easier for children to comprehend. This correlation is perhaps 
even more notable given that the average age of participants in the study falls within early 
adolescence, where children are both growing more directly involved in managing their asthma 
and less impacted by general literacy concerns (Barton et al., 2002). Similarly, the significant 
positive correlation between child age and child AKI score, as well as time since diagnosis and 
child AKI score, hold consistent with previous literature (Barton et al., 2002). Barton et al. 
(2002) evaluated the impact of familial factors on adolescent asthma knowledge, in general, and 
only the age of the adolescent and knowledge of the father came out as significant predictors. 
The sample was considerably larger than ours and consisted solely of adolescents, aged 10-24 (n 
= 86), and caregivers (n = 46). This study examined more general knowledge of asthma, 
compared to the current study which assessed knowledge of the patient-specific treatment plan. 
This might result in the knowledge measurement in the current study being more relevant to 
asthma management specifically. Finally, parent and child AKI scores were significantly and 
positively correlated, which may lend evidence to the idea that parents and children receiving 
provider education at the same time learn or maintain treatment information at a commensurate 
rate. The resulting implication is that parents can serve as an additional source of information for 
their children to learn about managing their asthma in addition to their asthma care providers. 
 A particular strength of the current study relates to the rigor of the behavioral coding 
conducted to assess communication behaviors from the providers, patients, and caregivers 
involved in AAP education sessions. A range of communication behaviors were considered in 
this project that had not been considered within any single previous study (Sleath et al., 2012; 
Sleath et al., 2011). Sleath et al. (2012) primarily focused on both child and provider questions 
regarding daily controller medications, while Sleath et al. (2011) focused on factors (parent and 
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child questions regarding medications, provider seeking child input on care, etc.) involved in 
parent-child decision-making. Each of these studies had a slightly narrower focus, and findings 
may be less widely applicable as a result. Given the nature of the data being analyzed in the 
current study, an extensive codebook was developed. As a result, inter-rater reliability between 
coders was quite good, despite the breadth of communication behaviors being measured. 
Additionally, the consistency and specificity of the procedure used during data collection served 
to ensure that there was very minimal missing data observed. In particular, the Asthma 
Knowledge Interview (AKI) was developed for use in this study and integrates both quantitative 
and qualitative items to provide a more wholistic picture of the participant’s knowledge of their 
own specific asthma care. While the reliability between coders on the qualitative portion was a 
strength, the weaker reliability across items on the overall knowledge (AKI) measure make it a 
relative limitation of the project as well. In future studies, evaluating these quantitative and 
qualitative components separately may serve to improve the reliability of the measure(s) used. 
 Nevertheless, the current research had several limitations that impact the interpretation 
and utility of study findings. First, AAP education sessions were audio-recorded rather than 
video-recorded, which may have introduced uncertainty into coders’ attempts to categorize some 
of the communication behavior as being directed towards one person or another. Second, the 
number of providers participating in the study was limited to two in total, which might contribute 
to the limited variability in provider communication behavior observed. Each provider was 
aware of the purpose of the study, though they were given limited instructions as to how to 
conduct education sessions beyond conveying the information present on the plan. These 
providers were from different specialties (pediatric allergy vs. pediatric pulmonology), with 
differing perspectives relating to prescribed care for their patients. These differences also 
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extended to their approach to asthma education. While each provider consistently covered core 
aspects of the AAP, dialogue with patients was variable between patients for both providers. In 
some transcripts, providers conducted a two-way dialogue with patients about their asthma and 
their AAP, while others were structured by providers as more of a one-way informational session 
on the content of the child’s AAP, involving limited family input or assessment of family 
understanding. On a related note, some education sessions were conducted independently of the 
rest of the visit, while others were integrated into feedback on test results or instruction on device 
technique. Also, our relatively small sample size of 45 participants likely resulted in weak or 
insufficient statistical power coupled with the low variability in both the communication 
predictor variables and knowledge outcome variable. The incidence of prior vs. new diagnosis in 
the sample may also be another consideration worth noting. While no participants in the sample 
had previously received an AAP, the overwhelming majority had been previously diagnosed 
with asthma and likely received some form of asthma education on one or more occasions. 
Additionally, they had experience managing their asthma. As a result, there was likely previous 
knowledge of asthma management that carried over to their new plans and could have influenced 
the variables of interest, including family communication variables (i.e., patients with new 
diagnoses potentially asking more questions).  In future studies, it may be beneficial to have a 
truly naïve sample of participants who are exclusively new diagnoses in order to avoid this 
influence. 
 In sum, based on the results of the study, we found a significant correlation between the 
type of AAP given to families and their ability to recall treatment information. In addition, the 
age of the child and the time elapsed since they were diagnosed with asthma played a role in 
their knowledge, indicating that the child’s developmental level and past experiences are likely 
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worthwhile considerations for providers and other clinicians. Future research, based on the 
findings of the current study, should seek to expand the sample population to include not only a 
larger sample of study participants, but also larger number of asthma care providers who also 
range in their expertise (e.g., allergists, pulmonologists, primary care) to create a more robust 
representation of the communication that occurs between providers and their pediatric patients. 
Based on previous research (Nobile & Drotar, 2003), there can be substantial variability between 
pediatric providers and their style of communication, but communication training often results in 
more positive communication behaviors, including assessment of psychosocial factors. Given the 
variance in approach and length of education observed within the current study, communication 
training centering around use of the pictorial asthma action plan (PAAP) as a semi-structured 
education tool may facilitate dialogue between providers and families. The developmental level 
of the patient often impacts the degree of asthma care responsibility they hold, and providers 
modulating asthma care education based on this factor is likely an important consideration. As 
noted previously, other positive communication behaviors to be considered include avoidance of 
jargon or inappropriate scientific language and adapting speech to suit the patient’s 
developmental level (Sleath et al., 2012).Thus, systematically manipulating the type of 
communication being received (treatment-as-usual vs. providers with communication training) in 
conjunction with type of AAP in future research may be useful in identifying strategies to 
optimize patient and family understanding of asthma care. Indeed, in reviewing the literature on 
provider-patient communication, Ha and Longnecker (2010) found that communication training 
was beneficial in not only developing providers’ communication skills, but also in maintaining 
these skills over time. Given the role of parents in providing both asthma education and 
maintenance between clinic visits, it is important for providers foster this relationship by 
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promoting family communication during visits and ensuring that all of the family members 
involved in care receive adequate education (Divertie, 2002). Overall, the results of the current 
study suggest that it is important to structure provider communication and to encourage family 
engagement and communication during asthma education to facilitate good understanding of 
asthma care treatment plans. 
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Table 1. Descriptive Statistics for Study Variables 
 
Variable N Min. Max. Mean (SD) 
Child Age 45 8 17 11.8 (2.8) 
Provider Question to Parent 45 0 31 3.6 (7.2) 
Provider Question to Child 45 0 11 1.6 (2.3) 
Family Question to Provider 45 0 13 0.9 (2.3) 
Provider Directive to Parent 45 0 32 6.5 (8.6) 
Provider Directive to Child 45 0 36 7.0 (7.0) 
Assessment of Family Understanding 45 0 2 0.1 (.4) 
Provider Talkb 45 178 1272 441.3 (265.6) 
Parent Talkb 45 0 283 27.1 (53.6) 
Child Talkb 45 0 90 3.6 (13.4) 
Total Talkb 45 179 1553 472.0 (320.4) 
Time Since Diagnosis 45 4 15 9.7 (4.7) 
Parent AKI Total Scorea 41 1 15 8.5 (2.5)a 
Child AKI Total Scorea 41 0 17 5.3 (3.0)a 
 
a AKI Total Scores have a possible range of 0 – 16. 
b Provider Talk = total number of words spoken by provider; Parent Talk = total number of 
words spoken by parent; Child Talk = total number of words spoken by child; Total Talk = total 
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Table 2. List of Variable Definitions 
Frequency Variables 
 
All variables coded below are only in relation to asthma or allergy. Thus, any item that pertains 
to other topics (e.g., weather that day, phone contact information, insurance) will not be included 
in the frequency count.  
 
Label Definition 
ProvQP Provider question (or statement in question form) posed to parent  
• Examples:  
o Tell me what you know about asthma. 
o Is your child bothered by having to use an inhaler? 
Note: In addition, separately tally the frequency of these 
questions/statements that are intended to assess the parent’s 
understanding of the child’s asthma treatment plan. 
• Examples: 
o How many puffs should your child take each time? 
o Describe the steps you’d take when your son’s asthma flare is 
severe and won’t respond to albuterol. 
 
ProvQC Provider question (or statement in question form) posed to child  
• Examples: 
o Do you ever feel chest tightness? 
o How often are you having asthma attacks during your sports 
practice? 
Note: In addition, separately tally the frequency of these 
questions/statements that are intended to assess the child’s understanding 
of the child’s asthma treatment plan. 
• Examples: 
o When should you use your rescue inhaler, {Child name}? 
o {Child name}, tell me how many times a day you should use 
your controller inhaler. 
 
ParentQProv Parent question posed to provider  
• Examples: 
o Who do I call if my child can’t breathe?  
o How many puffs should my child take each day? 
 
ChildQProv Child question posed to provider  
• Examples: 
o How do I use my inhaler? 
o Will taking my inhaler make me breathe better? 
ProvDirPa Provider directive statement or instruction made to parent 
• Examples: 
o You’ll need to pick up the prescription from your pharmacy. 
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o You can have him use this inhaler when he is wheezing. 
ProvDirCa Provider directive statement or instruction made to child 
• Example: 
o Take one puff of your inhaler in the morning and at night. 
ProvDirAa Provider directive statement or instruction with ambiguous target  
• Example: 
o We’ll need to keep an eye out for any problems as they come up. 
• If a directive statement/instruction is made that includes both the 
parent and child, code as a directive for parent and for child 
separately (“You and your mother need to keep an eye out for asthma 
symptoms.”) 
ProvAssessP Provider statement or question assessing parent understanding of 
treatment knowledge 
• Example: 
o When should your child take his rescue inhaler? 
o Tell me when you should call the clinic regarding your 
child’s asthma. 
 
ProvAssessC Provider statement or question assessing child understanding of 
treatment knowledge 
• Example: 
o What is the difference between your rescue and controller 
inhalers? 
o Now, tell me the difference between your controller inhaler 
and your rescue inhaler. 
 
ProvAssessB/U Provider statement or question assessing understanding of treatment 
knowledge for either: (A) Both parent and child, (B) Unclear target. 
 
 
aStatement is defined as, “A word or series of words followed by punctuation (., !, ?, :) or a pause 




The following variables are a function of word count, regardless of the content (i.e., asthma-
related or not): 
 
ProvTalk Number of provider words spoken. 
CTalk Number of child words spoken. 
PTalk Number of caregiver words spoken. 
Note: For word count, non-word utterances (“uh,” “hmm,” screaming, etc.) that cannot easily be 
defined should be excluded. Utterances with clear definitions (e.g., “mm-hmm,” as an 
affirmative response) should be included. 
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Table 3. Correlation Matrix 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
1. Child Age              
2. Time Since Dx .484**             
3. Provider Q.P. .09 .00            
4. Provider Q.C. .23 .13 .67**           
5. Family Q. -.12 -.01 .43** .64**          
6. Provider D.P. -.09 .-.23 .60** .41** .60**         
7. Provider D.C. .37* .22 -.04 .47** .47** -.21        
8. Assess F.a .15 .26 .55** .59** .70** .42** .38**       
9. Provider Talk .12 -.15 .80** .61** .71** .83** .08 .55**      
10. Parent Talk .15 -.03 .66** .73** .91** .74** .36* .74* .86**     
11. Child Talk .11 .08 .29 .67** .81** .49** .63** .67** .49** .77**    
12. Total Talk .12 -.12 .78** .65** .78** .83** .15 .61** .99** .91** .58**   
13. Parent AKI  .15 .09 .14 -.02 -.14 .03 -.12 -.18 .05 -.13 -.14 .15  
14. Child AKI  .37* .34* .14 .14 -.03 -.02 .18 .11 .08 .04 .08 .07 .39* 
Note:  Provider Q.P. = Provider Questions to Parent; Provider Q.C. = Provider Questions to Child; Family Q. = Family Questions to 
Provider; Provider D.P. = Provider Directive Statements to Parent; Provider D.C. = Provider Directive Statements to Child; Assess F. 
= Provider Assessment of Family Understanding. 
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Figure 1 
Written Asthma Action Plan 
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Figure 2 
Pictorial Asthma Action Plan 
 




































Figure 3. Parallel Mediation Model 2A. Mediation model testing communication variables 
as potential mediators in the relation of Asthma Action Plan (AAP) type (Pictorial vs. 





























1. Provider Questions to Parent 
2. Family Questions 
3. Provider Directives to Parent 
4. Assessment of Family Understanding 
1. a = .37 
2. a = .00 
3. a = 1.36 
4. a = -.07 
 
1. b = .11  
2. b = -.05 
3. b = -.003 
4. b = -1.78 
 
c1 = -.01 





























Figure 4. Parallel Mediation Model 2B. Mediation model testing communication variables 
as potential mediators in the relation of Asthma Action Plan (AAP) type (Pictorial vs. 
Written) predicting Child Asthma Knowledge Interview (AKI) score, while controlling for 











Child AKI Score 
1. Provider Questions to Child 
2. Family Questions 
3. Provider Directives to Child 
4. Assessment of Family Understanding 
1. a = -.81 
2. a = -.18 
3. a = -3.90 
4.  a = .02 
 
 
1. b = -.03 
2. b = -.20 
3. b = -.03 
4. b = 1.18 
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Appendix A: Patient Information Form (PIF)
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Appendix B: Asthma Knowledge Interview(s)
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Appendix C: Provider-Patient Communication Coding Sheet 
Listen to the audiotape AGAIN to tally the frequency of the following information.  For 
each SEPARATE piece of information, place a tally mark in the box to the right of its 
category.  If you do NOT know how to classify a piece of information, DO NOT place a 
tally mark.  Instead, record the statement VERBATIM in the space below. 
 
Provider Question to Parent 
(e.g., “Tell me what you know about asthma,” 




Provider Question to Child 
 (e.g., “Show me how you use your inhaler,” 
“Which medicine do you take twice a day?”) 
 
 
Parent Question to Provider 
 
 
Child Question to Provider  
Provider Directive to PARENT 
(e.g., “Do X,” “Don’t do X,” “How to do 
X…Cover your child’s bed mattress & pillow 
with an allergen proof cover.”) 
 
Provider Directive to CHILD 
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Question/Statement Assessing Understanding Target (Parent, Child, Both/ 
Unclear) 
Example:  
• What is the difference between your rescue and 
controller inhalers? 
• Now, tell me the difference between your controller 













Total = ____ Parent = ____ Child = ____ 




Speaker Word Count Total Words Ratio 
Provider                  / 
Child                  / 
Caregiver                  / 
 
